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Abstract PROBLEM TO BE SOLVED: To detect the movement of a mobile terminal while effectively using the band of a 
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radio channel by allowing the mobile station to transfers management information communicated between a base station 
and the mobile station to the connected mobile terminal and also allowing the mobile terminal to detect the movement of 
the mobile terminal between networks according to the transferred management information and registering the position at 
an agent. 

SOLUTION: When a mobile station 17 and a mobile terminal MN 18 moves from a foreign network 21 to a foreign network 
22, the mobile station 1 7 performs a hand-over operation and informs the MN 1 8 of the hand-over. The MN 8 sends a 
position registration message to a foreign agent FA 12 over a speaking channel and the FA 12 transfers it to a foreign 
agent HA 10. The HA 10 performs position registration so that the MN 18 is able to have a packet communication even in 
the network 22 at its destination. Messages need not be transmitted periodically and radio channels can effectively be 
used. 
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PROBLEM TO BE SOLVED: To detect the movement of jf , 
a mobile terminal while effectively using the band of a 
radio channel by allowing the mobile station to transfers 
management information communicated between a base 
station and the mobile station to the connected mobile 
terminal and also allowing the mobile terminal to detect 
the movement of the mobile terminal between networks 
according to the transferred management information 
and registering the position at an agent. 
SOLUTION: When a mobile station 17 and a mobile 
terminal MN 18 moves from a foreign network 21 to a 
foreign network 22, the mobile station 17 performs a 
hand-over operation and informs the MN 18 of the hand- ^=1^^.^^|^ 
over. The MN 8 sends a position registration message to 

a foreign agent FA 12 over a speaking channel and the FA 12 transfers it to a foreign agent 
HA 10. The HA 10 performs position registration so that the MN 18 is able to have a packet 
communication even in the network 22 at its destination. Messages need not be transmitted 
periodically and radio channels can effectively be used. 
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1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



TECHNICAL FIELD 



[Field of the Invention] This invention relates to the location registration method in the packet 
communication system of PHS (Personal Handyphone System) which has the mobile station which 
moves freely for example, in the inside of a network, the migration terminal (below Mobile Node:, MN) 
connected to a mobile station, the base station which radiocommunicates with the mobile station 
concerned, the base station controller which manages the base station concerned, and the agent who 
performs location management of said migration terminal. 



[Translation done.] 



* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

PRIOR ART 

[Description of the Prior Art] In order to guarantee a communication link when a terminal with IP 
(Internet Protocol) address straddled and moves in a network on LAN (Local Area Network) 
conventionally built with Ethernet, in IETF (Internet Engineering Task Force), Mobile-IP (RFC2002, 
"IP Mobility Support", RFC:Request For Comment) is proposed. 

[0003] The network configuration in above-mentioned Mobile=IP?is shown in dra win g 1 1 . MN18 is a 
migration terminal which moves in a network, and CN(s) (Correspondent Node) 19 are MN18 and a 
partner terminal which performs a communication link. HA (Home Agent) 10 manages 20 and the home 
network in MN18 and 21 are foreign networks which FA (Forign Agent) 1 1 manages. Moreover, 23 is 
the other IP network. HA10 exists in the home network 20 of MN18, and holds the location registration 
information with which network MN18 has connected now. HA10 is distributed to the foreign network 
21 where the data is connected in MN18, when the data (IP packet) which made MN18 the destination 
are received from CN19. This is called tunneling. FA1 1 exists in the foreign network 21 where MN18 is 
connected temporarily, and hand^ove&>the data distributed by^onnj^gJtonrfMiiOlto^ 
MM18v©istribution (tunneling) of the data which make the destination MN18 from HA 10 to FA 1 1 is 
performed by capsulation. Capsidati^iij^ddijig-the-h^^r which makes HA10 to FA1 1 the destination 
to the outside of the data which make MN18 the destination. HA10 encapsulates the data which make 
MN18 the destination, and outputs the encapsulated data to the IP network 23. F-A±^a5se^tEe : da® 
whfefcm^erej ection-re make MN18 the 

destination, and make MNT8 the destination for the data encapsulated from the IP network 23 to MN18. 
In addition, HA10 and FA1 1 are named generically and it is only called an-agent In Mobile-IP, to 
MN18, two, a constant fixed IP address (home address) and the adjustable IP address (restorative 
address) assigned at the time of the migration which straddled the network, are assigned irrespective of 
migration, and location registration of the above MN18 is carried out to HA 10 which exists the two 
above-mentioned addresses in the network of a home, and FA1 1 which has managed the network of a 
migration place. If the home address of the above MN18 is specified from 4§M¥9*and an IP packet is 
transmitted when MN18 exists in the foreign network 21, tunneling of the IP packet concerned will be 
carried out from the above HA 10 to FA1 1, and it will be delivered to MN1 8 which serves as the above- 
mentioned destination from FA1 1 . 

[0004] Moreover, since there is the need for r^gistrationimodification of the restorative address of the 
above MN18 when MN18 moves to the network where the agents who have managed like the foreign 
network 21 from the home network 20jdiffer, as sho wn in drawing 1 1 , locationrreg istratio ntneeds^be 
needed and it4s : 5ecessir^ by 
MNlS^th^bo^HArlOrandrEA^l l, and to-pWoiMooation^ 

[0005] As shown in drawing 1 1 , when MN18 moves to the foreign network 21 from a home network 
20, the detection of migration and the sequence of location registration in Mobile-IP are shown in 
drawing 12 . It is Router of ICMP (Internet Control Message Protocol) of 1000-1002 by the format 
which shows HA 10 to drawing 15 in drawing 12 . Agent which extended Discovery The Advertisement 
message is broadcast periodically. Agent An Advertisement message is a message which tells an agent's 
content of service. MN18 is Agent. The agent by whom the present is being connected can be known 
using an Advertisement message. Thus, MN18 gets to know the current position, when MN18 receives 
the above-mentioned message. In 1003, MN18 moves to the foreign network 21 from a home network 
20. Then, MN18 is Agent of 1004 currently outputted more nearly periodically than FA1 1. While 
getting to know the current position by receiving an Advertisement message, it detects that MN1 8 
moved to the foreign network 21 from the home network 20, MN18 which detected migration transmits 



the location registration message of 1006 to FA1 1 in the format shown in drawing 13 . The carrier beam 
FA 1 1 transmits the location registration message of 1007 for the location registration message of 1006 
to HA 10. The above HA 10 which received the location registration message of 1007 transmits the 
registration response message of 1008 in the format shown in drawing JL4 , after performing location 
registration processing, as MN18 can perform packet communication also in the foreign network 21. 
FA1 1 which received the registration response message by 1008 transmits the registration response 
message of 1009 to MN18, and MN18 receives a registration response message. Location registration is 
completed by the above and the packet communication of MN18 becomes possible in 1010. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] According to this invention, by using the information from a mobile station for 
detejg ^flipi^ the problem of broadcasting of the message betweemHA and 

FA, and MN can be solved, and a deployment of a wireless resource can be*aim§d at. 
[0044] Moreover, whenMlto MN can perform-locatiori^registration 



[0045] Moreover, when MN moves to except during a communication link, MN can perform location 
registration to HA or FA ignited by location registration processingofa mobile station. 
[0046] Moreover, MN detects migrationTffomrlD of th£bl^tatton^ 

reported on the control channel, and the K^co^emiell^c^ perfonn4ocationtregistration^to : ffi^ or FA. 
[0047] Moreover, the information used for location registration processing is reported on a control 
channel, and MN can perform location registration to HA or FA using said information information. 
[0048] Moreover, by using not a message channel but a control channel for location registration, a 
deployment of a message channel can be aimed at and the throughput of user data can be raised. 
[0049] And in case location registration is performed, it is effective in useless location registration being 
avoidable by judging the need from the information on a control channel. 

[0050] And in case location registration is performed, it is effective in useless location registration being 
avoidable by judging the need from an agent's information. 

[0051] Moreover, according to this invention, it is effective in Mobile-IP of IETF being applicable to a 
PHS network. 
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TECHNICAL PROBLEM 

[Problem(s) to be Solved by the Invention] However, in PHS packet communication system, the 
network is constituted on radio, and it is Above Agent. Broadcasting an Advertisement message 
periodically on a network had a problem from a viewpoint of a band deployment of a radio channel. 
This invention aims at obtaining the location registration method which can perform migration detection 
of a migration terminal, aiming at [ are made in order to solve the above troubles, and ] a deployment of 
the band of the radio channel in a radio communications system. 
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MEANS 

[Means for Solving the Problem] The location registration method of the migration terminal in the 
mobile communication system concerning this invention In the location registration method of the 
migration terminal in the mobile communication system equipped with two or more networks which 
have a base station with an agent, the mobile station which radiocommunicates with a base station, and 
the migration terminal connected to a mobile station A mobile station transmits the management 
information which communix^te^ 

and it is characterized by for the above-mentioned migration terminal detecting migration between the 
networks of a migration terminal based on the transmitted management information, and carrying out 
location registration to an agent. 

[0008] The above-mentioned management information is characterized by being the information which 
shows that handover processing of a mobile station occurred. 

[0009] The above-mentioned management information is characterized by being the information which 
shows that location registration processing of a mobile station occurred. 

[0010] The above-mentioned management information is characterized by being the identifier of the 
base station reported from a base station. 

[001 1] The above-mentioned management information is characterized by being the information used 
for the location registration reported from a base station. 

[0012] The above-mentioned mobile station is characterized by transmitting the location registration 
message to the agent from the above-mentioned migration terminal using a control channel, and 
performing location registration of the above-mentioned migration terminal. 

[0013] The above-mentioned mobile station is transmitted to the above-mentioned migration terminal by 
making into management information information reported to a control channel, and the above- 
mentioned migration terminal is characterized by judging the need for location registration based on the 
information reported to a control channel. 

[0014] The above-mentioned migration terminal is characterized by judging the need for location 
registration by asking a network agent. 

[0015] The above-mentioned mobile communication system is characterized by being the system which 
applied Mobile-IP of IETF (Internet Engineering Task Force) to Personal Handyphone System (PHS) 
packet communication system. 
[0016] 

[Embodiment of the Invention] 

Based on a drawing, the location registration method in PHS packet communication system is explained 
as an example of this invention below gestalt 1 . of operation. Drawin g 1 is network configuration 
drawing showing the gestalt of 1 operation of PHS packet communication system. In drawing 1 , a home 
network 20 is a wireless zone which base station controllers (below Base Station Controller:, BSC) 24 
which hold a base station 13 and the base station 13 connected to the IP network 23 are consisted of, and 
BSC24 manages. BSC24 is equipped with the function of HA10 which is the agent of Mobile-IP. 
Moreover, the foreign network 21 is a network which consisted of a base station 14 and BSC25 
equipped with FA1 1 which is the agent of Mobile-IP, and existed before a mobile station 17 and MN18 
moving, and is a wireless zone which BSC25 manages. Similarly, the foreign network 22 is a network 
which consists of base stations 15-16 and BSC26 equipped with FA12 which is the agent of Mobile-IP, 
and exists after a mobile station 17 and MN18 moving, and is a wireless zone which BSC26 manages. 
Moreover, it connects with the IP network 23 and the partner terminal (Correspondent Node: henceforth, 
CN) 19 which performs MN18 and packet communication exists. 



[0017] At Mobile-IP, the IP packet transfer facility to a migration terminal is realized:by-the-tunneling 

by capsulation^ An agent has FA which manages a migration terminafin the 

subnetwork of HA which manages the current position of a migration terminal, and a migration place. 

The actuation at the time of a packet transfer of HA and FA is shown below. 

HA: En^psula^t^ and transffiit-toTA. 

FA: ExSraet-tlSTori^^ and transmit 4e : aSgratign^eHiimal. 

In order to realize the packet transfer facility of PHS packet communication system, INTAWAKU of the 

agent who transmits an IP packet, and a PHS network is required. Therefore, in this system, an agent is 

stationed ^BSC^iflF^age^ The IP packet 

transfer facility concerned can be realized without not having effect of a functional addition etc. on IP 

network of drawin g 1 , and needing newly-tfae-IBrpackefc re^^ by 

[0018] In order to realize the above-mentioned packet transfer facility and to offer a mobility function, 
the migration function manager of a migration terminal is required for a system. Router according to 
ICMP (Internet Control Message Protocol) at Mobile-IP Agent which extended Discovery It registers by 
detecting migration using Advertisement/Solicitation. Agent which is this procedure at PHS packet 
communication system It is not appropriate from a viewpoint of a band deployment of a radio channel to 
broadcast Advertisement at fixed spacing as an IP packet. So, in this system, positional information is 
acquired using th^managementinfom and registration in Mobile-IP is 

performed by making into a trigger detection of the migration which straddles between BSC. It enables 
this not to give relation direct to ES^mmber (tetepkojie-number) of a mobile station, and the IP address 
of a migration terminal to the migration function manager of this system. 

[0019] In the network configuration shown in drawing 1 , drawin g 2 shows the location registration 
sequence at the time of moving to the foreign network 22 from the foreign network 21, while the above 
MN18 performs the above CN19 and a communication link. Next, the location registration method in 
the PHS packet communication system shown in drawing 1 is explained using drawing 2 . 
[0020] In 100 of drawing 2 , CNi^is 3 peifoiming=MN:l:8rand packet communication via the IP network 
23, HA10 and FA1 1, the base station 14, and the mobile station 17. In 101, a mobile station 17 and 
MN18 move to the foreign network 22 from the foreign network 21. By 102, the mobile station 17 
concerned performs a handover by migration of 101 . In 103, it notifies that the mobile station 17 
concerned carried out the handover to MN18 concerned. The above MN18 detects migration between 
networks by getting to know that the mobile station 17 carried out the handover in 104. 
[0021] MN18 which detected migration transmits the location registration message of 105 to FA 12 
using a message channel. A format of the location registration message of this Mobile-IP is shown in 
drawing 13 . The carrier beam above £A:il:2^transmitsJ:he^ for the 

location jegistration^essa^ 0 which received the location registration 

me^ge^fT^6lmnsmitTthe registration response message of 107, after performing location registration 
processing, as MN18 can perform packet communication also in the migration place foreign network 22. 
A format of the registration response message of this Mobile-IP is shown in drawing 14 . FA 12 which 
received the registration response message by 107 transmits the registration response message of 108 to 
MN18 using a message channel, and MN18 receives a registration response. Location registration is 
completed by the above and CN19 comes during MN18 and packet communication in 109 via the IP 
network 23, HA10 and FA12, a base station 15, and a mobile station 17. 

[0022] as mentioned above, the time of migration of the migration terminals MN, such as a personal 
computer (PC) which connected the mobile station with the gestalt of this operation, ~ or Migration of a 
terminal in the network of a migration place to the time of migration of MN which added the function of 
a mobile station is managed. Witfa-the-fcreign=agen^^ 
including'the^address^GonGerned, a nd-hand s:andfcpackett^ 

in-tfielietwor^ to enable an IP packet transfer at the time of migration 

When the assigned IP address was managed and the IP packet addressed to MN which moved is 
received, In the PHS packet communication network system possessing the home agent who 
encapsulates by IP header including the DP address assigned to the MN concerned When MN moves 
during packet communication, MN is characterized by performing location registration to HA or FA 
ignited by the handover of a mobile station. 

[0023] By the above configurations, application of Mobile-IP of IETF (Internet Engineering Task Force) 
is attained at PHS packet communication system. That is, in PHS packet communication sy stem, to the 
user-o£a^gralio^termkial, img rationxaii.b.exfl wi#i<5uE^hahging the 



IP.address^given-to-the.migrati^ This system feature 

^ detects migration of MN^by making migration of a mobile station 17 into a trigger. Therefore, it 
becomes u»eee$lS5y to transmit a message periodically and a radio channel can be used effectively. 
[0024] In the network configuration shown in drawing 1 , the power source of the above-mentioned 
mobile station 17 is in the condition of ON, and gestalt 2. drawing 3 of operation is in the condition that 
the above MN18 is not communicating, and shows the location registration sequence at the time of 
moving to the foreign network 22 from the foreign network 21. 

[0025] In 200 of drawing 3 , a mobile station 17 and MN18 move to the foreign network 22 from the 
foreign network 21 . By 201, it gets to know that the mobile station 17 moved in the wireless zone where 
oneself exists, and location registration as a mobile station is performed to a base station 15 (or base 
station 16). In 202, a mobile station 17 notifies that the mobile station 17 performed location registration 
to MN18. In 203, MN18 detects having moved between networks by getting to know having performed 
location registration with the connected new mobile station 17. 

[0026] MN18 which detected having moved transmits the location registration message of 204 to FA12 
of a migration place network using a message channel. FA12 which received the location registration 
message of 204 transmits the location registration message of 205 to HA 10. HA 10 which received the 
location registration message of 205 transmits the registration response message of 206 to FA12, after 
performing location registration processing, as MN18 can perform packet communication also in the 
migration place foreign network 22. FA12 which received the registration response message by 206 
transmits tie registration response message of 207 to MN1 8 using a message channel, and MN1 8 
receives a registration response message. In 208, location registration is completed and the above 
enables MN18 to perform packet communication. 

[0027] Gestalt 3. drawing 4 of operation shows a location registration sequence when the above MN18 
moves to the foreign network 22 from the foreign network 21, uses a control channel for transmission 
and reception of a location registration message and performs location registration in the network 
configuration shown in drawing 1 . The arrow head of a broken line shows among drawing the 
communication link of the location registration message which used the control channel. 
[0028] In 300 of drawing 4 , a mobile station 17 and MN18 move to the foreign network 22 from the 
foreign network 21. By 301, it gets to know that the mobile station 17 moved in the wireless zone where 
oneself exists, and location registration as a mobile station is performed. In 302, a mobile station 17 
notifies that the mobile station 17 performed location registration to MN18. In 303, MN18 detects 
having moved by getting to know that the connected mobile station 17 performed location registration. 
[0029] MN18 which detected having moved transmits the location registration message of 304 to FA12 
of a migration place network using a control channel. FA12 which received the location registration 
message of 3 04arans^t^tK^ 305 to HA10. HA 10 which received the 

location registration message of 305 transmits the registration response message of 306 to FA12, after 
performing location registration processing, as MN18 can perform packet communication also in the 
migration place foreign network 22. FA 12 which received the registration response message by 306 
transmits the registration response message of 307 to MN18 using a control channel, and MN18 receives 
a registration response message. In 308, location registration is completed and the above enables MN18 
to perform packet communication. 

[0030] In the network configuration which shows gestalt 4. drawi.ng„5 of operation to drawing 1 , the 
above MN18 moves to the foreign network 22 from the foreign network 21, and M&show^te^teeation 
rojaiSficatiig^ 

station from the base station usmgithercjontrpl-ehannel . Here, CS-ID-whiefciS:tf^ 
station'i^SSKelm^^ ste tLon irom4he-abo vermentlQiied base 

station=aThe conversion table of CS-ID assigned to dfavViiig^6"irrbase stations 13-16 is shown. From 
drawing 6 , "1 100" is assigned^s^S^ID and, as for the base station 14, "1200" is assigned, as for the 
base station 15. 

[003 1] In 400 of drawing 5 , information is reported from the base station 14 to the mobile station 17. 
CS-ID of a base station 14 is contained in the above-mentioned information information, and the value 
is " 1 100" from drawing 6 . In 401, CS-ID of the zone a mobile station 17 recognizes [ a zone ] current 
existence to MN18 notifies that it is "1 100." In 402, a mobile station 17 and MN18 move to the foreign 
network 22 from the foreign network 21. In 403, a mobile station 17 receives information information 
and acquires CS-ID "1200" of a base station 15 from a base station 15. In 404, a mobile station 17 
notifies that CS-ID of the zone which recognizes current existence is "1200" to MN18. By change of 
above-mentioned CS-ID, MN18 detects migration between networks in 405. 



[0032] MN18 transmits the location registration message of 406 using a control channel to FA 12 of a 
migration place network. FA 12 which received the location registration message of 406 transmits the 
location registration message of 407 to HA10. HA10 which received the location registration message of 
407 transmits the registration response message of 408 to FA 12, after performing location registration 
processing, as MN18 can perform packet communication also in the migration place foreign network 22. 
FA 12 which reAeiyed4he^ tfie5egi strati on response 

messa S£^^^2^ffiHi? usmg^a^onte^chgnnel, and MN18 receives a registration response message. 
In 410, location registration is completed and the above enables MN18 to perform packet 
communication. 

[0033] In the network configuration shown in drawing 1 , the above MN18 exists in the foreign network 
22, and gestalt 5. draw ing 7 of operation makes the information used for a mobile station from a base 
station at location registration using a control channel report, and shows the location registration 
sequence at the time of using the information concerned at the time of location registration. The IP 
address of HA and FA is defined in the information made to report to a mobile station from the above- 
mentioned base station. The conversion table of the IP address assigned to drawing 8 at HA 10 and FA 
1 1 and 12 is shown. From drawing^. , " 133. 142. 1 1 . 1 " is assigned to FA1 1 as an IP address, and 
M 133.143.12.1 M is assigned to FA12 as an IP address. 

[0034] In 500 of drawing 7 , the information used for location registration from a base station 15 to a 
mobile station 17 is reported. The IP address of FA 12 is included in the above-mentioned information 
information, and the value is "133.143.12.1" from drawing 8 . In 501, a mobile station 17 notifies that 
the IP address of network FA which is recognizing current existence is "133.143.12.1" toMN18. MN18 
sets the IP address "133.143.12.1" acquired by 501 as the restorative address (Care-of Address) of the 
location registration message of d rawing 13 , and transmits the location registration message of 502 
using a control channel to FA12. FA12 which received the location registration message of 502 
transmits the location registration message of 503 to HA 10. HA 10 which received the location 
registration message of 503 transmits the registration response message of 504 to FA 12, after 
performing location registration processing, as MN18 can perform packet communication also in the 
migration place foreign network 22. FA12 which received the registration response message by 504 
transmits the registration response message of 505 to MN18 using a control channel, and MN18 receives 
a registration response message. In 506, location registration is completed and the above enables MN18 
to perform packet communication. 

[0035] In the network configuration shown in drawing 1 , the above MN18 m«estt©£tliesf©reign 
network 22 from the foreign network 21, and gestalt 6. drawing 9 of operation shows the location 
registration sequence at the time of making the information used for location registration report to a 
mobile station from a base station using a control channel. 

[0036] In 600 of drawin g 9 , the information used for location registration from a base station 14 to a 
mobile station 17 is reported. The IP address of FA 1 1 is included in the above-mentioned information 
information, and the value is "133. 142.1 1. 1." In 601, it notifies that the mobile station 17 exists in the 
area of FA11 whose current IP address is "133.142.11.1" to MN18. 

[0037] In 602, a mobile station 17 and MN18 move to the foreign network 22 from the foreign network 
21. In 603, the information used for location registration from a base station 15 to a mobile station 17 is 
reported like the above 600 using the control channel. The IP address of FA12 is included in the above- 
mentioned information information, and the value is "133.143.12.1." In 601, amobile station 17notifies 
existing in the area of FA12 whose current IP address is "133.143.12.1" to MN18. In 605, since the IP 
address of Above FA changed from "133.142.11.1" to "133.143.12.1", MN18 detects having moved to 
the foreign network 22 from the foreign network 21. In 606, since MN18 has detected having moved to 
the network which a different agent manages, it judges it that location registration is required. 
[0038] Decision of the need for the location registration of 606 is applicable also to the gestalt of each 
operation mentioned above. If the IP address of FA becomes with " 133. 143. 12. 1 " when MN1 8 moves to 
the wireless zone of a base station 16 from the wireless zone of a base station 15 (i.e., even when the 
handover was performed, location registration was performed or CS-ID is changed), it can be judged 
that it is not necessary to carry out location registration. Thus, migration detection of a mobile station 17 
may not turn into migration detection of MN18 as it is. That is, it will dissociate and migration detection 
of a mobile station 17 and migration detection of MN 18 will perform migration detection of MN18 
separately by making migration detection of a mobile station 17 into a trigger. 
[0039] MN18 sets the IP address "133.143.12.1" acquired by 604 as the cest®mtifiS5ie#adda?^gi(^^of 
Address) of the location registration message of drawing 13 , and transmits the location registration 



message of 6 QZusing ^onteol»channe U p FA 12, Ee&lg ^^ 

of 607 transmits tKeTocatiori regi strati o^fe^ag^iQ &^ftSMtQffffAlO . HA10 which received the location 
registration message of 608 transmits the registration response message of 609*f^F#M I 2, after 
performing location registration processing, as MN18 can perform packet communicati onialiso in the 
migration place foreign ®e1ssvi@S^S. FA12 which received the registration response message by 609 
transmits the registration response message of 610 to MN18 using a control channel, and MN18 receives 
a registration response message. In 61 1, location registration is completed and the above enables MN18 
to perform packet communication. 

[0040] In the network configuration shown in drawing 1 , the above MN18 moves gestalt 7. drawing 10 
of operation to the foreign network 22 from the foreign network 21, and using the information from an 
agent, MN18 shows the sequence in the case of performing location registration, after judging the need 
for location registration. 

[0041] In 700 of drawi ng 10 , a mobile station 17 and MN18 move to the foreign network 22 from the 
foreign network 21 . By 701, it gets to know that the mobile station 17 moved in the wireless zone where 
oneself exists, and location registration as a mobile station is performed. In 702, a mobile station 17 
notifies that the mobile station 17 performed location registration to MN18. In 703, 
having moved by getting to know that the connected mobile station 17 performed location registration. 
[0042] MN18 which detected migration is Agent of 704 tofl^Mi^by the format shown in drawing 16 . A 
S olicita tion message is transmitted. Agent A Solicitation message is Agent. It is the message which 
requires issuance of a Solicitation message. F63M%^Me htKe^ of 704 

is Agent of 705 b vathe^rmatishoj ^^ n^dir^wi^g 15 . An Advertisement message is transmitted. Setting 
to 706, MN18 is Agent of 705. From the information on an Advertisement message, location registration 
judges need. When location registration is required, MN18 transmits the location registration message of 
707 to FA12 using a control channel. F,ASlig%whi^ of 707 

transmits a location registration message tdQSGMjpi 708. HA10 which received the location registration 
message of 708 transmits the registration response message of 709 to FA 12, afte^i 3g rfbrini ng<lijg),c ation 
registnati^mpiiOGe^Sitng, as MN18 can perform packet communication also in the migration place foreign 
network 22. FA12 which received the registration response message by 709 transmits the registration 
response message of 710 to MN 18 using a control channel, and MN18 receives a registration response 
message. At the event of 71 1, MN18 completes location registration, and it enables MN18 to perform 
packet communication. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the location registration method in the packet 
communication system of PHS (Personal Handyphone System) which has the mobile station which 
moves freely for example, in the inside of a network, the migration terminal (below Mobile Node:, MN) 
connected to a mobile station, the base station which radiocommunicates with the mobile station 
concerned, the base station controller which manages the base station concerned, and the agent who 
performs location management of said migration terminal. 
[0002] 

Pescription of the Prior Art] In order to guarantee a communication link when a terminal with IP 
(Internet Protocol) address straddled and moves in a network on LAN (Local Area Network) 
conventionally built with Ethernet, in IETF (Internet Engineering Task Force), Mobile-IP (RFC2002, 
"IP Mobility Support", RFC:Request For Comment) is proposed. 

[0003] The network configuration in above-mentioned Mobile-IP is shown in drawing 1 1 . MN18 is a 
migration terminal which moves in a network, and CN(s) (Correspondent Node) 19 are MN18 and a 
partner terminal which performs a communication link. HA (Home Agent) 10 manages 20 and the home 
network in MN18 and 21 are foreign networks which FA (Forign Agent) 1 1 manages. Moreover, 23 is 
the other IP network. HA10 exists in the home network 20 of MN18, and holds the location registration 
information with which network MN18 has connected now. HA10 is distributed to the foreign network 
21 where the data is connected in MN18, when the data (IP packet) which made MN18 the destination 
are received from CN19. This is called tunneling. FA1 1 exists in the foreign network 21 where MN18 is 
connected temporarily, and hands over the data distributed by tunneling from HA10 to reception and 
MN18. Distribution (tunneling) of the data which make the destination MN18 from HA10 to FA1 1 is 
performed by capsulation. Capsulation is adding the header which makes HA10 to FA1 1 the destination 
to the outside of the data which make MN18 the destination. HA 10 encapsulates the data which make 
MN18 the destination, and outputs the encapsulated data to the IP network 23. FA1 1 passes the data 
which make ejection reception and the data which carry out Di capsulation and make MN18 the 
destination, and make MN18 the destination for the data encapsulated from the IP network 23 to MN18. 
In addition, HA 10 and FA1 1 are named generically and it is only called an agent. In Mobile-IP, to 
MN18, two, a constant fixed IP address (home address) and the adjustable IP address (restorative 
address) assigned at the time of the migration which straddled the network, are assigned irrespective of 
migration, and location registration of the above MN18 is carried out to HA10 which exists the two 
above-mentioned addresses in the network of a home, and FA1 1 which has managed the network of a 
migration place. If the home address of the above MN18 is specified from CN19 and an IP packet is 
transmitted when MN18 exists in the foreign network 21, tunneling of the IP packet concerned will be 
carried out from the above HA 10 to FA1 1, and it will be delivered to MN18 which serves as the above- 
mentioned destination from FA1 1 . 

[0004] Moreover, since there is the need*foT^pt^ of the 

above MN18 when MN18 moves to the network where thexagents^^j-hav^Managediliifce^e foreign 
network 21 from the home network 20 differ, as shown in drawing 1 1 , location registration needs to be 
needed and it is necessary to the above HA 10 and FA1 1 to detect the above-mentioned migration by 
MN18 to the above HA10 and FA1 1, and to perform location registration from MN18. 
[0005] As shown in drawing 1 1 , when MN18 moves to the foreign network 21 from a home network 
20, the detection of migration and the sequence of location registration in Mobile-IP are shown in 



drawing 12 . It is Router of ICMP (Internet Control Message Protocol) of 1000-1002 by the format 
* which shows HA 10 to drawing 15 in drawing 12 . Agent which extended Discovery The Advertisement 
message is broadcast periodically. Agent An Advertisement message is a message which tells an agent's 
content of service. MN18 is Agent. The agent by whom the present is being connected can be known 
using an Advertisement message. Thus, MN18 gets to know the current position, when MN18 receives 
the above-mentioned message. In 1003, MN18 moves to the foreign network 21 from a home network 
20. Then, MN18 is Agent of 1004 currently outputted more nearly periodically than FA1 1. While 
getting to know the current position by receiving an Advertisement message, it detects that MN18 
moved to the foreign network 21 from the home network 20. MN18 which detected migration transmits 
the location registration message of 1006 to FA 1 1 in the format shown in draw i n g 13 . The carrier beam 
FA 1 1 transmits the location registration message of 1007 for the location registration message of 1006 
to HA10. The above HA 10 which received the location registration message of 1007 transmits the 
registration response message of 1008 in the format shown in drawing 14 , after performing location 
registration processing, as MN18 can perform packet communication also in the foreign network 21. 
FA1 1 which received the registration response message by 1008 transmits the registration response 
message of 1009 to MN18, and MN18 receives a registration response message. Location registration is 
completed by the above and the packet communication of MN18 becomes possible in 1010. 
[0006] 

[Problem(s) to be Solved by the Invention] However, in PHS packet communication system, the 
network is constituted on radio, and it is Above Agent. Broadcasting an Advertisement message 
periodically on a network had a problem from a viewpoint of a band deployment of a radio channel. 
This invention aims at obtaining the location registration method which can perform migration detection 
of a migration terminal, aiming at [ are made in order to solve the above troubles, and ] a deployment of 
the band of the radio channel in a radio communications system. 
[0007] 

[Means for Solving the Problem] The location registration method of the migration terminal in the 
mobile communication system concerning this invention In the location registration method of the 
migration terminal in the mobile communication system equipped with two or more networks which 
have a base station with an agent, the mobile station which radiocommunicates with a base station, and 
the migration terminal connected to a mobile station A mobile station transmits the management 
information which communicates between a base station and a mobile station to a migration terminal, 
and it is characterized by for the above-mentioned migration terminal detecting migration between the 
networks of a migration terminal based on the transmitted management information, and carrying out 
location registration to an agent. 

[0008] The above-mentioned management information is characterized by being the information which 
shows that handover processing of a mobile station occurred. 

[0009] The above-mentioned management information is characterized by being the information which 
shows that location registration processing of a mobile station occurred. 

[0010] The above-mentioned management information is characterized by being the identifier of the 
base station reported from a base station. 

[001 1] The above-mentioned management information is characterized by being the information used 
for the location registration reported from a base station. 

[0012] The above-mentioned mobile station is characterized by transmitting the location registration 
message to the agent from the above-mentioned migration terminal using a control channel, and 
performing location registration of the above-mentioned migration terminal. 

[0013] The above-mentioned mobile station is transmitted to the above-mentioned migration terminal by 
making into management information information reported to a control channel, and the above- 
mentioned migration terminal is characterized by judging the need for location registration based on the 
information reported to a control channel. 

[0014] The above-mentioned migration terminal is characterized by judging the need for location 
registration by asking a network agent. 

[0015] The above-mentioned mobile communication system is characterized by being the system which 
applied Mobile-IP of IETF (Internet Engineering Task Force) to Personal Handyphone System (PHS) 
packet communication system. 
[0016] 

[Embodiment of the Invention] 

Based on a drawing, the location registration method in PHS packet communication system is explained 



as an example of this invention below gestalt 1. of operation. Drawing 1 is network configuration 
'drawing showing the gestalt of 1 operation of PHS packet communication system. In drawing 1 , a home 
network 20 is a wireless zone which base station controllers (below Base Station Controller:, BSC) 24 
which hold a base station 13 and the base station 13 connected to the DP network 23 are consisted of, and 
BSC24 manages. BSC24 is equipped with the function of HA10 which is the agent of Mobile-IP. 
Moreover, the foreign network 21 is a network which consisted of a base station 14 and BSC25 
equipped with FA1 1 which is the agent of Mobile-IP, and existed before a mobile station 17 and MN18 
moving, and is a wireless zone which BSC25 manages. Similarly, the foreign network 22 is a network 
which consists of base stations 15-16 and BSC26 equipped with FA12 which is the agent of Mobile-IP, 
and exists after a mobile station 17 and MN18 moving, and is a wireless zone which BSC26 manages. 
Moreover, it connects with the IP network 23 and the partner terminal (Correspondent Node: henceforth, 
CN) 19 which performs MN18 and packet communication exists. 

[0017] At Mobile-IP, the IP packet transfer facility to a migration terminal is realized by the tunneling 

by capsulation of the packet by the agent. An agent has FA which manages a migration terminal in the 

subnetwork of HA which manages the current position of a migration terminal, and a migration place. 

The actuation at the time of a packet transfer of HA and FA is shown below. 

HA: Encapsulate the IP packet addressed to a migration terminal, and transmit to FA. 

FA: Extract the original IP packet from the transmitted packet, and transmit to a migration terminal. 

In order to realize the packet transfer facility of PHS packet communication system, INTAWAKU of the 

agent who transmits an IP packet, and a PHS network is required. Therefore, in this system, an agent is 

stationed to BSC with an agent for simplification of INTAWAKU of a PHS network. The IP packet 

transfer facility concerned can be realized without not having effect of a functional addition etc. on IP 

network of dr awing 1 , and needing newly the IP packet routing information from FA to BSC in FA by 

this. 

[0018] In order to realize the above-mentioned packet transfer facility and to offer a mobility function, 
the migration function manager of a migration terminal is required for a system. Router according to 
ICMP (Internet Control Message Protocol) at Mobile-IP Agent which extended Discovery It registers by 
detecting migration using Advertisement/Solicitation. Agent which is this procedure at PHS packet 
communication system It is not appropriate from a viewpoint of a band deployment of a radio channel to 
broadcast Advertisement at fixed spacing as an IP packet. So, in this system, positional information is 
acquired using the management information for migration by PHS, and registration in Mobile-IP is 
performed by making into a trigger detection of the migration which straddles between BSC. It enables 
this not to give relation direct to PS number (telephone number) of a mobile station, and the IP address 
of a migration terminal to the migration function manager of this system. 

[0019] In the network configuration shown in drawing 1 , drawing 2 shows the location registration 
sequence at the time of moving to the foreign network 22 from the foreign network 21, while the above 
MN18 performs the above CN19 and a communication link. Next, the location registration method in 
the PHS packet communication system shown in drawing 1 is explained using d rawing 2 . 
[0020] In 100 of drawing 2 , CN19 is performing MN18 and packet communication via the IP network 
23, HA10 and FA1 1, the base station 14, and the mobile station 17. In 101, a mobile station 17 and 
MN18 move to the foreign network 22 from the foreign network 21. By 102, the mobile station 17 
concerned performs a handover by migration of 101. In 103, it notifies that the mobile station 17 
concerned carried out the handover to MN18 concerned. The above MN18 detects migration between 
networks by getting to know that the mobile station 17 carried out the handover in 104. 
[0021] MN18 which detected migration transmits the location registration message of 105 to FA 12 
using a message channel. A format of the location registration message of this Mobile-IP is shown in 
drawing 13 . The carrier beam above FA 12 transmits the location registration message of 106 for the 
location registration message of 105 to HA10. The above HA 10 which received the location registration 
message of 106 transmits the registration response message of 107, after performing location registration 
processing, as MN18 can perform packet communication also in the migration place foreign network 22. 
A format of the registration response message of this Mobile-IP is shown in drawing 14 . FA12 which 
received the registration response message by 107 transmits the registration response message of 108 to 
MN18 using a message channel, and MN18 receives a registration response. Location registration is 
completed by the above and CN19 comes during MN18 and packet communication in 109 via the IP 
network 23, HA10 and FA12, a base station 15, and a mobile station 17. 

[0022] as mentioned above, the time of migration of the migration terminals MN, such as a personal 
computer (PC) which connected the mobile station with the gestalt of this operation, — or Migration of a 



terminal in the network of a migration place to the time of migration of MN which added the function of 
'a mobile station is managed. With the foreign agent who deletes IP header encapsulated by IP header 
including the IP address concerned, and hands an IP packet to MN In order to manage migration of MN 
in the network where MN originally exists and to enable an IP packet transfer at the time of migration 
When the assigned IP address was managed and the IP packet addressed to MN which moved is 
received, In the PHS packet communication network system possessing the home agent who 
encapsulates by IP header including the IP address assigned to the MN concerned When MN moves 
during packet communication, MN is characterized by performing location registration to HA or FA 
ignited by the handover of a mobile station. 

[0023] By the above configurations, application of Mobile-IP of IETF (Internet Engineering Task Force) 
is attained at PHS packet communication system. That is, in PHS packet communication system, to the 
user of a migration terminal, migration can be concealed and it can communicate, without changing the 
IP address given to the migration terminal in the network of a migration place. This system feature 
detects migration of MN by making migration of a mobile station 17 into a trigger. Therefore, it 
becomes unnecessary to transmit a message periodically and a radio channel can be used effectively. 
[0024] In the network configuration shown in drawing..! , the power source of the above-mentioned 
mobile station 17 is in the condition of ON, and gestalt 2. drawing_3 of operation is in the condition that 
the above MN18 is not communicating, and shows the location registration sequence at the time of 
moving to the foreign network 22 from the foreign network 21. 

[0025] In 200 of drawing 3 , a mobile station 17 and MN18 move to the foreign network 22 from the 
foreign network 21 . By 201, it gets to know that the mobile station 17 moved in the wireless zone where 
oneself exists, and location registration as a mobile station is performed to a base station 15 (or base 
station 16). In 202, a mobile station 17 notifies that the mobile station 17 performed location registration 
to MN18. In 203, MN18 detects having moved between networks by getting to know having performed 
location registration with the connected new mobile station 17. 

[0026] MN18 which detected having moved transmits the location registration message of 204 to FA12 
of a migration place network using a message channel. FA12 which received the location registration 
message of 204 transmits the location registration message of 205 to HA10. HA10 which received the 
location registration message of 205 transmits the registration response message of 206 to FA 12, after 
performing location registration processing, as MN18 can perform packet communication also in the 
migration place foreign network 22. FA12 which received the registration response message by 206 
transmits the registration response message of 207 to MN18 using a message channel, and MN18 
receives a registration response message. In 208, location registration is completed and the above 
enables MN18 to perform packet communication. 

[0027] Gestalt 3. drawing 4 of operation shows a location registration sequence when the above MN18 
moves to the foreign network 22 from the foreign network 21, uses a control channel for transmission 
and reception of a location registration message and performs location registration in the network 
configuration shown in drawing 1 . The arrow head of a broken line shows among drawing the 
communication link of the location registration message which used the control channel. 
[0028] In 300 of drawing 4 , a mobile station 17 and MN18 move to the foreign network 22 from the 
foreign network 21 . By 301, it gets to know that the mobile station 17 moved in the wireless zone where 
oneself exists, and location registration as a mobile station is performed. In 302, a mobile station 17 
notifies that the mobile station 17 performed location registration to MN18. In 303, MN18 detects 
having moved by getting to know that the connected mobile station 17 performed location registration. 
[0029] MN18 which detected having moved transmits the location registration message of 304 to FA12 
of a migration place network using a control channel. FA12 which received the location registration 
message of 304 transmits the location registration message of 305 to HA10. HA10 which received the 
location registration message of 305 transmits the registration response message of 306 to FA 12, after 
performing location registration processing, as MN18 can perform packet communication also in the 
migration place foreign network 22. FA12 which received the registration response message by 306 
transmits the registration response message of 307 to MN18 using a control channel, and MN18 receives 
a registration response message. In 308, location registration is completed and the above enables MN18 
to perform packet communication. 

[0030] In the network configuration which shows gestalt 4. drawing 5 of operation to drawing 1 , the 
above MN1 8 moves to the foreign network 22 from the foreign network 21, and MN shows the location 
registration sequence at the time of detecting migration from the information reported to the mobile 
station from the base station using the control channel. Here, CS-ID which is the identifier of a base 



station is in the information information reported to the mobile station from the above-mentioned base 
'station. The conversion table of CS-ID assigned to drawing 6 in base stations 13-16 is shown. From 
drawing 6 , "1 100" is assigned as CS-ID and, as for the base station 14, "1200" is assigned, as for the 
base station 15. 

[003 1] In 400 of drawing 5 , information is reported from the base station 14 to the mobile station 17. 
CS-ID of a base station 14 is contained in the above-mentioned information information, and the value 
is " 1 100" from drawing 6 . In 401, CS-ID of the zone a mobile station 17 recognizes [ a zone ] current 
existence to MN18 notifies that it is "1 100." In 402, a mobile station 17 and MN18 move to the foreign 
network 22 from the foreign network 21. In 403, a mobile station 17 receives information information 
and acquires CS-ID "1200" of a base station 15 from a base station 15. In 404, a mobile station 17 
notifies that CS-ID of the zone which recognizes current existence is "1200" to MN18. By change of 
above-mentioned CS-ID, MN18 detects migration between networks in 405. 

[0032] MN18 transmits the location registration message of 406 using a control channel to FA 12 of a 
migration place network. FA12 which received the location registration message of 406 transmits the 
location registration message of 407 to HA10. HA10 which received the location registration message of 
407 transmits the registration response message of 408 to FA 12, after performing location registration 
processing, as MN18 can perform packet communication also in the migration place foreign network 22. 
FA12 which received the registration response message of 408 transmits the registration response 
message of 409 to MN18 using a control channel, and MN18 receives a registration response message. 
In 410, location registration is completed and the above enables MN18 to perform packet 
communication. 

[0033] In the network configuration shown in drawing 1 , the above MN18 exists in the foreign network 
22, and gestalt 5. drawi ng 7 of operation makes the information used for a mobile station from a base 
station at location registration using a control channel report, and shows the location registration 
sequence at the time of using the information concerned at the time of location registration. The IP 
address of HA and FA is defined in the information made to report to a mobile station from the above- 
mentioned base station. The conversion table of the IP address assigned to dra wing 8 at HA10 and FA 
1 1 and 12 is shown. From drawing 8 . "133.142.1 1.1" is assigned to FA1 1 as an IP address, and 
"133.143.12.1" is assigned to FA12 as an IP address. 

[0034] In 500 of drawing 7 , the information used for location registration from a base station 15 to a 
mobile station 17 is reported. The IP address of FA 12 is included in the above-mentioned information 
information, and the value is "133.143.12.1" from drawing 8 . In 501, a mobile station 17 notifies that 
the IP address of network FA which is recognizing current existence is "133.143.12.1" to MN18. MN18 
sets the IP address "133.143.12.1" acquired by 501 as the restorative address (Care-of Address) of the 
location registration message of drawing 13 , and transmits the location registration message of 502 
using a control channel to FA12. FA 12 which received the location registration message of 502 
transmits the location registration message of 503 to HA10. HA10 which received the location 
registration message of 503 transmits the registration response message of 504 to FA 12, after 
performing location registration processing, as MN18 can perform packet communication also in the 
migration place foreign network 22. FA12 which received the registration response message by 504 
transmits the registration response message of 505 to MN18 using a control channel, and MN18 receives 
a registration response message. In 506, location registration is completed and the above enables MN18 
to perform packet communication. 

[0035] In the network configuration shown in drawing 1 , the above MN18 moves to the foreign 
network 22 from the foreign network 21, and gestalt 6. drawing 9 of operation shows the location 
registration sequence at the time of making the information used for location registration report to a 
mobile station from a base station using a control channel. 

[0036] In 600 of drawing 9 , the information used for location registration from a base station 14 to a 
mobile station 17 is reported. The IP address of FA1 1 is included in the above-mentioned information 
information, and the value is "133.142.11.1." In 601, it notifies that the mobile station 17 exists in the 
area of FA11 whose current IP address is "133.142.11.1" to MN18. 

[0037] In 602, a mobile station 17 and MN18 move to the foreign network 22 from the foreign network 
21. In 603, the information used for location registration from a base station 15 to a mobile station 17 is 
reported like the above 600 using the control channel. The IP address of FA12 is included in the above- 
mentioned information information, and the value is "133.143.12.1." In 601, a mobile station 17 notifies 
existing in the area of FA12 whose current IP address is "133.143.12.1" to MN18. In 605, since the IP 
address of Above FA changed from "133.142.11.1" to "133.143.12.1", MN18 detects having moved to 



the foreign network 22 from the foreign network 21. In 606, since MN18 has detected having moved to 
the network which a different agent manages, it judges it that location registration is required. 
[0038] Decision of the need for the location registration of 606 is applicable also to the gestalt of each 
operation mentioned above. If the IP address of FA becomes with " 133. 143. 12. 1" when MN18 moves to 
the wireless zone of a base station 16 from the wireless zone of a base station 15 (i.e., even when the 
handover was performed, location registration was performed or CS-ID is changed), it can be judged 
that it is not necessary to carry out location registration. Thus, migration detection of a mobile station 17 
may not turn into migration detection of MN18 as it is. That is, it will dissociate and migration detection 
of a mobile station 17 and migration detection of MN18 will perform migration detection of MN18 
separately by making migration detection of a mobile station 17 into a trigger. 
[0039] MN18 sets the IP address "133.143.12.1" acquired by 604 as the restorative address (Care-of 
Address) of the location registration message of drawing 13 , and transmits the location registration 
message of 607 using a control channel to FA12. FA12 which received the location registration message 
of 607 transmits the location registration message of 608 to HA10. HA10 which received the location 
registration message of 608 transmits the registration response message of 609 to FA 12, after 
performing location registration processing, as MN18 can perform packet communication also in the 
migration place foreign network 22. FA 12 which received the registration response message by 609 
transmits the registration response message of 610 to MN18 using a control channel, and MN18 receives 
a registration response message. In 61 1, location registration is completed and the above enables MN18 
to perform packet communication. 

[0040] In the network configuration shown in drawing 1 , the above MN18 moves gestalt 7. drawing 10 
of operation to the foreign network 22 from the foreign network 21, and using the information from an 
agent, MN18 shows the sequence in the case of performing location registration, after judging the need 
for location registration. 

[0041] In 700 of drawin g 10 , a mobile station 17 and MN18 move to the foreign network 22 from the 
foreign network 21 . By 701, it gets to know that the mobile station 17 moved in the wireless zone where 
oneself exists, and location registration as a mobile station is performed. In 702, a mobile station 17 
notifies that the mobile station 17 performed location registration to MN18. In 703, MN18 detects 
having moved by getting to know that the connected mobile station 17 performed location registration. 
[0042] MN18 which detected migration is Agent of 704 to FA12 by the format shown in drawmg„16 . A 
Solicitation message is transmitted. Agent A Solicitation message is Agent. It is the message which 
requires issuance of a Solicitation message. FA12 which received the AgentSolicitation message of 704 
is Agent of 705 by the format shown in drawing 15 . An Advertisement message is transmitted. Setting 
to 706, MN18 is Agent of 705. From the information on an Advertisement message, location registration 
judges need. When location registration is required, MN18 transmits the location registration message of 
707 to FA12 using a control channel. FA12 which received the location registration message of 707 
transmits a location registration message to HA10 in 708. HA10 which received the location registration 
message of 708 transmits the registration response message of 709 to FA 12, after performing location 
registration processing, as MN18 can perform packet communication also in the migration place foreign 
network 22. FA12 which received the registration response message by 709 transmits the registration 
response message of 710 to MN18 using a control channel, and MN18 receives a registration response 
message. At the event of 71 1, MN18 completes location registration, and it enables MN18 to perform 
packet communication. 
[0043] 

[Effect of the Invention] According to this invention, by using the information from a mobile station for 
detection of migration of MN as a trigger, the problem of broadcasting of the message between HA and 
FA, and MN can be solved, and a deployment of a wireless resource can be aimed at. 
[0044] Moreover, when MN moves during packet communication, MN can perform location registration 
to HA or FA ignited by the handover of a mobile station. 

[0045] Moreover, when MN moves to except during a communication link, MN can perform location 
registration to HA or FA ignited by location registration processing of a mobile station. 
[0046] Moreover, MN detects migration from ID of the base station in the positional information 
reported on the control channel, and the MN concerned can perform location registration to HA or FA. 
[0047] Moreover, the information used for location registration processing is reported on a control 
channel, and MN can perform location registration to HA or FA using said information information. 
[0048] Moreover, by using not a message channel but a control channel for location registration, a 
deployment of a message channel can be aimed at and the throughput of user data can be raised. 



[0049] And in case location registration is performed, it is effective in useless location registration being 
avoidable by judging the need from the information on a control channel. 

[0050] And in case location registration is performed, it is effective in useless location registration being 
avoidable by judging the need from an agent's information. 

[0051] Moreover, according to this invention, it is effective in Mobile-IP of IETF being applicable to a 
PHS network. 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is network configuration drawing of the PHS packet communication system in this 
invention. 

[Drawing 2] It is drawing showing the location registration sequence in the gestalt 1 of implementation 
of this invention. 

[Drawin g 3 ] It is drawing showing the location registration sequence in the gestalt 2 of implementation 
of this invention. 

[Drawing 4] It is drawing showing the location registration sequence in the gestalt 3 of implementation 
of this invention. 

[Drawing 5] It is drawing showing the location registration sequence in the gestalt 4 of implementation 
of this invention. 

[Drawing 6] It is drawing showing the conversion table of the base station in the gestalt 4 of 
implementation of this invention, and CS-ID. 

[Drawing 7] It is drawing showing the location registration sequence in the gestalt 5 of implementation 
of this invention. 

[Drawing 8] It is drawing showing the conversion table of the IP address of Agent in the gestalt 5 of 
implementation of this invention, and Agent. 

[Drawing 9] It is drawing showing the location registration sequence in the gestalt 6 of implementation 
of this invention. 

[Dra wing 10] It is drawing showing the location registration sequence in the gestalt 7 of implementation 
of this invention. 

[Drawing 11] It is network configuration drawing in conventional Mobile-IP. 
[Drawing 12] It is drawing showing the location registration sequence in conventional Mobile-IP. 
[Drawing 13] It is drawing showing the location registration message format in Mobile-IP. 
LDiawingJ.4] It is drawing showing the registration response message format in Mobile-IP. 
[ Drawing 15 ] Agent in Mobile-IP It is drawing showing an Advertisement message format. 
[Drawing 16] Agent in Mobile-IP It is drawing showing a Solicitation message format. 
[Description of Notations] 

10 11 HA (home agent), 12 FA (foreign agent), 13-16 A base station, 17 A mobile station, 18 MN 
(migration terminal), 19CN, 20 21 A home network, 22 A foreign network, 23IP network. 
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CLAIMS 
[Claim(s)] 

[Claim 1] Two or more networks which have a base station with an agent The mobile station which 
radiocommunicates with a base station The migration terminal connected to a mobile station It is the 
location registration method of the migration terminal in the mobile communication system equipped 
with the above, and a mobile station transmits the management information which communicates 
between a base station and a mobile station to a migration terminal, and it is characterized by for the 
above-mentioned migration terminal detecting migration between the networks of a migration terminal 
based on the transmitted management information, and carrying out location registration to an agent. 
[Claim 2] The above-mentioned management information is the location registration method of the 
migration terminal in the mobile communication system according to claim 1 characterized by being the 
information which shows that handover processing of a mobile station occurred. 
[Claim 3] The above-mentioned management information is the location registration method of the 
migration terminal in the mobile communication system according to claim 1 characterized by being the 
information which shows that location registration processing of a mobile station occurred. 
[Claim 4] The above-mentioned management information is the location registration method of the 
migration terminal in the mobile communication system according to claim 1 characterized by being the 
identifier of the base station reported from a base station. 

[Claim 5] The above-mentioned management information is the location registration method of the 
migration terminal in the mobile communication system according to claim 1 characterized by being the 
information used for the location registration reported from a base station. 

[Claim 6] claims 1-5 characterized by for the above-mentioned mobile station transmitting the location 
registration message to the agent from the above-mentioned migration terminal using a control channel, 
and performing location registration of the above-mentioned migration terminal - the location 
registration method of the migration terminal in mobile communication system given in either. 
[Claim 7] claims 1-6 characterized by transmitting the above-mentioned mobile station to the above- 
mentioned migration terminal by making into management information information reported to a control 
channel, and the above-mentioned migration terminal judging the need for location registration based on 
the information reported to a control channel ~ the location registration method of the migration 
terminal in mobile communication system given in either. 

[Claim 8] claims 1-6 characterized by the above-mentioned migration terminal judging the need for 
location registration by asking a network agent — the location registration method of the migration 
terminal in mobile communication system given in either. 

[Claim 9] Mobile communication system is the location registration method of the migration terminal in 
the mobile communication system according to claim 1 characterized by being the system which applied 
Mobile-IP of IETF (Internet Engineering Task Force) to Personal Handyphone System (PHS) packet 
communication system. 
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